SUMMARY
The aim of this paper is to systematize knowledge on adults with cerebral palsy and to identify problems caused by the aging process of this population. A description of the characteristics of their functioning during adulthood will be carried through a review of available literature.

It can be concluded that adults with cerebral palsy are at an increased risk of secondary conditions as a result of primary motor disorders. Numerous problems in emotional, psychological and behavioral domain are registered. The decline in functional abilities and quality of life additionally reduce their independence, especially in activities of daily living, which further limits or precludes their inclusion in all aspects of social life.
This imposes the need for reviewing and reorganizing the necessary professional support of special education and rehabilitation within the framework of a comprehensive, both multidimensional and multidisciplinary approach.
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INTRODUCTION
When it comes to cerebral palsy, it usually refers to the population of children affected by this condition. The interest of professional and scientific public for children with cerebral palsy continues unabated. It is quite reasonable, given that the worldwide prevalence of cerebral palsy during the last half of century is not stable but, as stated by Haak, Lenski, Cooley Hidecker, Li, and Paneth (2009), there has been a progress, and today data indicating 3-4 cases per 1000 children can be found (Yeargin-Allsopp et al., 2008) . Just the opposite would be expected given the constant general technological, medical and science progress. However, it appears that all the innovations in prenatal diagnosis, genetic screening, prenatal care and delivery, medical and non-medical monitoring of growth and development of newborns and infants have not resulted in reducing of number of children with cerebral palsy. On the other hand, the same progress influenced the reduction of mortality and life prolonging in people with cerebral palsy (Hutton, However, despite the increase in life expectancy of persons with disabilities, including people with cerebral palsy, it is still lower on average than in the general population (Salvatori, Tremblay, & Tryssenaar, 2003) . This also supports the fact that adults with cerebral palsy remain a group at high risk for secondary conditions that compromise the functional abilities and social participation of this population, negatively affecting the quality of life in the broadest sense of the word (Svien, Berg, & Stephenson, 2008 ).
The aim of this paper is to systematize knowledge on adults with cerebral palsy and to identify problems caused by the aging process of this population. A description of the characteristics of their functioning during adulthood will be carried through a review of available literature.
METHODS
The basic search was conducted via Google Scholar -Advanced Search. The following key words were used: adults with cerebral palsy, aging with cerebral palsy, and combining with the key words: functional status, social participation and social integration. The search was limited to the studies published in the period from January 1 st 1995 to December 31 st 2011. Also, the search was conducted by the well-known authors and we used the references from the published papers that were found and selected for this study on the basis of the previous search. The insight into the available literature was carried out by a further search of four electronic databases (EBSCOhost, Wiley Interscience, Cambridge University Press, Free Medical), available through KoBSON. The available printed sources were also used. The search was completed in January 2012. (2001) have published results of the research aimed at the difficulties in functioning experienced by adults with cerebral palsy, with an emphasis on problems in locomotion, as well as on the ways in which these individuals solve their everyday problems. The study included 221 subjects with an average age of 36 years (range from 20 to 58 years). Demographic data, information on treatments and subjective experience of physical condition were collected by specially designed questionnaire, with special emphasis on mobility problems and difficulties in motion. Most of the sample consisted of participants with spastic diplegia (35%), followed by dyskinetic cerebral palsy (22%) and spastic hemiplegia (21%). Eighty-four per cent of participants lived in their own homes, with or without professional home services help; 61% of them were living alone, 14% lived with a partner, 13% with their parents, 8% were living with partner and children, and 1% were living alone with children, whereas 2% of participants were living with their friends. Twenty-seven per cent of participants reported that they had never been able to walk, while 9% said that they had eventually lost the ability to walk. Fifteen per cent of participants always walked with a walking aid (assistive device) both inside and outside, 39% always walked without a walking aid both inside and outside, while 10% walked without a walking aid inside only. In the subsample of adults with cerebral palsy with walking ability, 35% reported a significantly decreased walking ability, and it was usually noted in people with spastic diplegia before the age of 35 years, due to increased spasticity, balance problems, or lack or insufficiency of rehabilitation treatment. At the same time, 19% of participants reported mobility improvement, and as a reason, regular physical engagement was given. Fifty-nine per cent of participants (65 of 109) could walk independently more than 1000 meters, whereas 15% walked less than 50 meters. According to the authors (Andersson & Mattsson, 2001 ), the reducing of functional abilities and loss of independence in activities of daily life in adults with cerebral palsy are all directly related to the changes in musculo-skeletal system and the presence of pain and fatigue. Noted deterioration in motor functioning is in accordance with the findings from other studies, such as those conducted by Sandström, Alinder, and Oberg (2004) in Sweden and based on the functional assessment of forty-eight adults with cerebral palsy (mean age 32 years). According to the results presented in this study in one-third of participants deterioration in motor functioning and decline of motor function were found.
RESULTS
Andersson and Mattsson
In a comprehensive national survey conducted in Australia by Balandin and Morgan (1997) , the main focus group consisted of adults with cerebral palsy aged 30 and over. Collected data were related to the functional profile of participants, their health problems caused by the aging process, as well as to the ways in which participants experience these changes. The study included 279 subjects aged 30 to 74, but 74% of participants were between 30 and 49 years old, and only 5% were older than 65. Thirty-two per cent of participants were living in their own home, and opposite to prevailing opinion that adult with cerebral palsy mostly live in nursing homes, according to available data, only 3% of participants reported using this type of accommodation. Thirty-three per cent of participants reported that they were in full or part time employment, while 9% were retired (all older than 40 years). Twentyseven per cent of participants negated any need for assistance in activities of daily living, but on the other hand 28% required daily assistance for 6 hours or more. Physical changes were reported by 77% of participants, and usually in the neck, back, and these changes compromised the walking ability. According to 27% of participants, these changes were also affecting their independence and quality of life. Emotional changes reflected through a daily frustration, fatigue, pain, anxiety, anger and/or depression were also reported. Only 11% of participants claimed that their physical and emotional changes had no impact on their lives. Changes in communication were reported by 8% of participants, while 57% stated that they communicated verbally without difficulties, and 31% communicated verbally with difficulties. In terms of communication, 35% of participants reported using some form of augmentative and alternative communication. Twenty per cent of participants highlighted the difficulties in accessing and using the services of health centers. In the 12 months preceding this survey (Balandin & Morgan, 1997) , rehabilitation services within the physical therapy were used by 48% of participants, occupational therapy by 41% of them, whereas 27% of participants were involved in speech therapy, and 16% used a psychological services.
In a study of relationship between the health related quality of life (HRQoL) and functional status in young adults or adults with cerebral palsy, Tarsuslu and Livanelioglu (2010) have concluded that although HRQoL in young adults with cerebral palsy is at greater impact of parameters related to physical condition, in population of adults with cerebral palsy psychological and emotional aspects of functioning are more important as key indicators of HRQoL. Therefore, it is necessary to developed more population specific measures in order to analyze the effect of mentioned factors.
Bottos, Feliciangeli, Sciuto, Gericke, and Vianello (2001) have conducted a retrospective study aimed at the aging process and evolution of functional status of individuals with cerebral palsy through adulthood searching for the implications for new treatment approaches.
Seventy-two subjects with cerebral palsy born from 1934 to 1980 were included. Among other findings, presented results indicated that the education level was statistically significantly associated with age, type and clinical form of cerebral palsy, level of motor impairment, and level of intellectual functioning. According to the results on musculo-skeletal status, frequency of severe and multiple deformities was higher in severe forms of cerebral palsy, such as quadriplegia and dystonia, therefore the incidence and severity of deformities were significantly related to medical diagnosis (p<0.01) and clinical type and form of cerebral palsy. On the other hand, age was not as statistically significant determinant. Regarding literacy, 40.3% of participants were illiterate, and at the same time younger participants were more successful at achieving and maintaining literacy, along with participants who had attended regular school, when compared to older participants and participants who had attended special schools. In terms of accommodation, 75% of participants lived with their parents in the family home, 12.5% lived alone, while 12.5% resided in an institution. Type of accommodation was statistically significantly related to the level of intellectual functioning (p<0.05). All participants with severe and profound intellectual disability lived in parental home or in an institution. Twenty-six per cent of participants with normal or borderline intelligence (7 of 27 subjects), and 7.7% of participants with mild intellectual disability (1 of 13 subjects) established their own families or lived independently in their own homes. On the other hand, no statistically significant relation between household and age, motor impairment level, and type and clinical form of cerebral palsy was found. Marital status was statistically significantly related to age (p<0.05), due to the fact that the number of married people was higher among the oldest group of participants. Also, marital status was significantly related to the level of intellectual functioning (p<0.05). Intellectual level was the only determinant statistically related to the employment status (p<0.01), while neurological diagnosis was not. A total of 66.1% of participants were unemployed, 16.1% had a sheltered employment, while only 17.7% were employed in an open economy and therefore achieved competitive employment. According to the data, participants who achieved independent walking by the age of 3 years managed to maintain this ability longer (p<0.01). However, 75.7% of participants were able to walk in some manner, but a trend of declining or losing of this ability over time had been noted, as well as a decreasing of the distance that participants were able to cross independently during single walking session. Generally, locomotion was statistically significantly related to diagnosis, i.e. clinical type and form of cerebral palsy, as well as to the level of motor impairment (p<0.01). At the same time, there was a high correlation between locomotion and intellectual functioning level, but without statistical significance. Only 13.3% of participants with severe intellectual disabilities achieved independent walking level, compared to 59.3% of participants with normal or borderline intelligence, also only one participant out of 16 with severe intellectual disability maintained independent walking (6.25%) versus 10 of 27 of participants with normal or borderline intelligence (37%). Loss of walking ability usually occurred between 20 and 40 years of age and according to the statements of participants, it represented a major source of frustration. Seventy-one per cent of participants, mostly those with severe motor impairment as well as those with the most severe forms of cerebral palsy, such as quadriplegia, were using a wheelchair as a assistive device. Patients with mild or moderate motor impairment, and those with diplegia and hemiplegia, were rarely using mobility assistive devices. Following the functional status and functional ability through different age groups, the authors have concluded that there is an evident decline and/or loss of certain, mostly motor abilities, such as independent walking or mobility. According to their opinion, the traditional approach based primarily on achieving and maintaining of independent walking should be complemented by orientation towards the achievement of functional independence of people with cerebral palsy.
With the aim of acquiring insight into the level of functioning of adults with cerebral palsy, van der Dussen, Nieuwstraten, Roebroeck, and Stam (2001) have published the results of descriptive cross-sectional study in which the focus was on evaluation of assistance needed in selfcare activities, level of mobility and communication, level of education, housing situation and daily occupation. The study resulted in findings of high levels of independence in young adults with cerebral palsy in activities of daily living, and high both mobility and communication level. However, data analysis highlighted weak social integration of this population, both in education and employment domains, as well as in sports activities. At the same time, high independence rate in activities of daily living is in accordance with results of other studies (Turk, Geremski, Rosenbaum, & Weber, 1997). On the other hand, the highest completed level of education, employment status and sport activities practicing were relatively lower when compared to peers from general population. The research sample consisted of 80 participants (41 males and 39 females), aged 21 to 31. As an assessment instrument, a structured questionnaire was used. This questionnaire was based on a self-assessment of participants or on a assessment of their parents/care-givers and it collected demographic data, and also data on mobility, housing, daily activities, education and communication. An adapted version of the Barthel Index of the Activities of Daily Living (Collin, Wade, Davies, & Horne, 1988) was an integral part of this questionnaire. Quadriplegia and hemiplegia were the most common types of cerebral palsy (56.3% and 33%, respectively), while as the most frequent clinical forms were spasticity (71.3%) and athetosis (15%). In the domain of self-care and mobility at home, according to the Barthel Index, 45% of participants were fully independent in the activities of daily living, 30% were largely independent, 6% required assistance in specific activities, 12.5% were largely dependent, while 6% were fully dependent on assistance; 7.5% were immobile within their own home. Participants reported that they often needed assistance in activities of bathing (32.5%), and dressing/undressing (31.3%), followed by personal care (26.3%) and feeding (23.8%). Ninety-four per cent of participants verbally communicated. However 22.5% had difficulties in communication by telephone. As a non-verbal methods of communication, participants were using sign language and eyes or hands indication. Some form of secondary education had completed 53% of participants, however 15% had never attended school, 12.5% had attended a special school for the multiple handicapped children. In an unadapted houses lived 47.5% of participants. Almost one third of participants (32.5%) lived alone, and at the same time, 30% lived with their parents, and 37.5% were living in the community. Next, 12.5% were married or living with a partner. Two thirds of participants were employed, and 16% in an open economy, while 13% were employed in sheltered workshops. Twenty-one per cent of participants participated in some sport activities.
According to the study conducted by Murphy, Molnar, and Lankasky (2000) which included 101 adults with cerebral palsy, living independently in the community (in non-institutional accommodation), aged 27 to 74 years (mean age 42.6 years), two thirds of participants (67%) lived independently without the help of parents or relatives (34% with and 33% with no personal assistant or attendant), while 53% were competitively employed in an open economy. It turned out that the type of employment was in a higher correlation with cognitive abilities than with motor or communication disorders. The authors have concluded that during the last decades there was noticeable increasing of number of people with cerebral palsy who achieved an adequate employment and lived independently despite moderate to severe level of primary motor disorders. has conducted a research in Denmark that included 1127 subjects with cerebral palsy and found that the rate of employment in the open economy was only 10% for qualified workers, and that 12% of employees were unskilled. Next, on a sample of 125 adults with cerebral palsy, Ingram (1964 cited in Murphy et al., 2000) found that 21% of participants were employed, whereby the majority were employed at the workplaces that did not require special vocational training. In addition, a small percentage of participants were employed in sheltered workshops (3.2%) or involved in the process of vocational training (7%). As adverse factors, severe levels of disability, presence of cognitive dysfunction, auditory, visual or speech deficits, as well as the prejudices and negative attitudes were all highlighted. All subjects with mild level of hemiplegia or diplegia, and a quarter of participants with moderate levels of disability were employed, and at the same time independent in all activities of daily living, while all participants with severe levels of disability were unemployed Comparing the evaluated levels of daily physical activity and social participation of adults with hemiplegic cerebral palsy and adults from general population, with the identification of potential determinants of everyday functioning, van der Slot et al. (2007) assumed that the differences occurred in certain domains of social participation, but not in terms of level of daily physical activities. This cross-sectional study, conducted in the Netherlands, included 16 subjects (7 males and 9 females) with hemiplegic cerebral palsy, aged 25-35 years, and an equal number of subjects from general population, with no statistically significant differences in terms of gender or age. Age and gender of participants, body mass index (BMI), body fat percentage (measured by skinfold thickness), muscle tone determined by the Ashworth Scale (Ashworth, 1964) , and levels of functioning and participation, were all evaluated as potential determinants of everyday physical activity. The highest achieved level of education was taken as an insight into the cognitive level, while for determination of the functional level in different domains modified functional independence test was used (the Functional Independence Measure -FIM; Keith, Granger, Hamilton, & Sherwin, 1987) . This instruments were used only in subjects with cerebral palsy. Daily physical activity was monitored using a system called "Activity Monitor" (AM; Temec Instruments BV, Kerkrade, The Netherlands). AM is based on long term monitoring of movement of participants, and on the measurement of mobility over the information recorded by special sensors (accelerometers) attached to specific points on the body. Data on duration, velocity and precise time of occurrence of each individual motor activity (lying, sitting, standing, walking, using wheelchairs, and other forms of mobility), as well as data on posture changes, acceleration and changing of position of individual body parts, and on general motility were collected. For the quantification of participation in family, working and social environment, the following instruments were used: subscale for the assessment of occupational activities within the Craig Handicap Assessment and Reporting Technique (CHART; Whiteneck, Charlifue, Gerhart, Overholser, & Richardson, 1992), and the Community Integration Questionnaire (CIQ; Willer, Ottenbacher, & Coad, 1994) . Data on the type, duration and frequency of sports activities were obtained from the questionnaires specially designed for the purposes of this study. Statistically significant differences were found in BMI of participants with cerebral palsy compared to healthy participants (p=0.04). Also, male participants with cerebral palsy had lower percentage of body fat compared to healthy male participants (p=0.006). The highest level of education achieved by participants with cerebral palsy was significantly lower than those in the control group (p=0.06). There was a high level of independence in performing of functional activities according to the results of FIM test. According to CHART, adults with cerebral palsy spend more time on activities such as reading or watching television (p=0.06) or doing handicrafts, for example (p=0.02). At the same time, with a statistically significant difference, they spend less time doing volunteer work, according both to CHART (p=0.02), and CIQ (p=0.006). The total score on CHART ranged from 63 to 253 in the group of participants with cerebral palsy, and from 62 to 168 in the control group. The total score of less than 100 indicates the presence of occupational handicap which, according to the results, had 10 adults with cerebral palsy and 3 adults from typical population. Also, the level of achieved social integration determined by CIQ showed no significant differences between these two groups. Further analysis showed that 5 participants with cerebral palsy who lived alone had higher total CIQ score compared to 9 participants with cerebral palsy who lived with their partner, parents or others (p=0.04). According to the authors' conclusions, adults with hemiplegic cerebral palsy did not differ from control subjects at the level of daily physical activity measured by AM system. However, these conclusions should be reconsidered taking into account the fact that this study included a small sample, and that all participants with cerebral palsy were able to move independently and had high independence level in functional activities performing according to FIM test. Also, normal muscle tone or slightly elevated muscle tone of the lower extremities on hemiplegic side were clinically confirmed in the majority of participants with cerebral palsy. Therefore, as a result, a relatively high achieved level of participation in various areas of life was noted, such as the overall employment rate of 87.5%. The achieved level of community integration defined according to CIQ was not significantly different between two groups. Differences were found on some parameters. Participants with cerebral palsy spent more time in passive leisure activities, such as watching television, but less in volunteering. As the authors (van der Slot et al., 2007) explained, this might be caused by the influence of other factors, e.g. environment attitudes, not by the health status or the primary impairment. The availability of transport services and support for sports activities given through the health system in the Netherlands are all facilitating environmental factors. As potential determinants of everyday physical activity levels in the group of participants with cerebral palsy following factors were found: frequency of sport activities, duration of sport activities, time spent in sport according to CHART, and the satisfaction of activity level.
DISCUSSION
In this study, the characteristics of functioning of adults with cerebral palsy were defined based on selected empirical data on their locomotor and functional communication skills, their health status, employment and occupational activities, their psychological, emotional, behavioral, educational and socio-economic status, as well as on their social competence and social inclusion and participation.
Adults with cerebral palsy are population with multiple problems and difficulties as seen from the medical, economical, legal, and above all, from the social aspect. During the past two decades, numerous studies were primarily focused on the assessment of specific functional abilities in adults with cerebral palsy, on the effect of personal and environmental factors in relation to the impact of aging process on the functional loss and functional impairment in adults with cerebral palsy, then on the impact of primary condition in relation to the occurrence of secondary and associated disorders, as well as on the determination of quality of life of this population. Moreover, it can be pointed out that adults with cerebral palsy are at an increased risk of secondary conditions as a result of primary motor disorders. Numerous problems in emotional, psychological and behavioral domain are registered. The decline in functional abilities and quality of life additionally reduce their independence, especially in activities of daily living, which further limits or precludes their inclusion in all aspects of social life.
Maintaining functional independence, particularly mobility and independent functioning, at the highest degree and for longer period of time, is especially important during the transition of individuals with cerebral palsy from adolescence into adulthood and elderly age. At the same time, the positive environmental factors, such as physical support and social support through positive attitudes without prejudice, can facilitate the process of social participation which should be considered not only from the aspect of functional ability and health, but also in terms of overall quality of life of population of people with cerebral palsy, which is consistent with previous research, both empirical (Fresher-Samways, Roush, Choi, Desrosiers, & Steel, 2003; Hammal, Jarvis, & Colver, 2004), and theoretical (Milićević & Potić, 2012) .
CONCLUSION
Ageing of people with cerebral palsy and specific consequences that this process has on their social integration occupy an increasing attention of scientific public worldwide. This imposes the need for reviewing and reorganizing the necessary professional support of special education and rehabilitation within the framework of a comprehensive, both multidimensional and multidisciplinary approach.
Although cerebral palsy is not considered to be progressive disease but medical condition, it can be concluded that the evolution of consequences certainly does not stop reaching adulthood. Noted functional decline in all evaluated areas raises the need for designing of rehabilitation strategies that are capable to respond to all of the changes brought by the aging process and that are oriented primarily to maintenance of functional independence of people with cerebral palsy, at the most possible extent and through the longest period of time.
It is often stated that rehabilitation strategies should primarily be directed towards the achieving and maintaining of functional independence, particularly in the domains of activities of daily living, especially as the aging process inevitably leads to decreasing of mobility. However, it is not enough. It is essential to constantly monitor the functional status in general, and to adapt rehabilitation programs to the current state of each individual with cerebral palsy, which can be achieved only through both multidimensional and multidisciplinary approach.
Therefore, positive trend of changes in the social participation process and full social integration of population of adults with cerebral palsy are to be expected only by the improvements in rehabilitation strategies, improvement and expansion of service centers, with appropriate legal regulations and changes in the inclusive educational system.
